The text touches on the subject of the fi nancial markets in the context of behavioral theories. The author att empts to verify the occurrence of one of the popular calendar eff ects, the day-of-the--week eff ect, on the Polish stock market. Another limitati on of the study area of the research is to include in the analysis only small companies. Many voices from the mainstream of behavioral fi nance say that the presence of anomalies listed is more evident in the case of small companies, which are not the focus of the majority of investors. In the proposed study, the data used contained companies in the Stock Exchange in Warsaw, with a maximum capitalizati on of 10 million PLN. Research sample includes quotati ons of these companies during the period
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The capital market is an integral part of a developed economy and a very important element of it. Due to the nature of its functi oning and the possibiliti es of earnings for the investors, it is an interesti ng subject of research, which aims at discovering schemati cs and mechanisms of the variability of stock prices. To achieve this goal, a number of research trends and specifi ed studies indicati ng the existence of certain relati onships between the selected factors and price changes were made. Multi threading considerati ons on this issue has led to many theories which tried to explain the causes of volati lity on a diff erent ground. One of the fi elds that has undertaken this subject is behavioral fi nance, which in an interesti ng way connects economics and fi nancial knowledge with the achievements of psychology. This trend introduced a classical approach to economics on a completely new level, enriching it with a range of distorti ons and problems caused by the fact that man is not an economic being as claims the classical approach, but, as Veblen (Veblen, 1898) stated; a human is "a coherent structure of propensiti es and habits". This approach is sti ll a matt er of controversy and it created a dividing line between enthusiasts and opponents of behavioral theories. However, it gives the basis for the search for market relati ons that are very reluctantly admitt ed in the classical approach due to their "non-stati sti cal" character.
One of the subjects that behavioral fi nance deals with are the market anomalies that indicate the presence of specifi c mass behaviors that result in specifi c price movements. One of the basic types of market anomalies are the calendar anomalies and among them, several best described, which are: the January eff ect, the distributi on of the monthly rates of return, the eff ect of the turn of the month, or the subject of this publicati on, day-of-the-week eff ect. At this point it is worth menti oning the concept of anomalies. In relati on to capital markets, the most popular are two defi niti ons:
The anomaly, as "the situati on which allows an investor to achieve positi ve, above-average rates of return" (Peters, 1997, p. 36) , and the anomaly as a "technique or strategy that is contrary to the assumpti ons of the theory of effi cient markets" (Czerwonka & Gorlewski, 2008, p. 51) .
The fi rst defi niti on, proposed by E. Peters (Peters, 1997) , defi nes the anomaly as a change in stock prices parti ally possible to predict, thus giving the opportunity to achieve a higher profi t than projected in the capital assets pricing model. The E. Peters defi niti on does not recognize profi t itself as anomaly. Anomaly is only the "excess" profi t above the average level, which cannot be explained with the theory of effi ciency. This defi niti on also does not specify whether achieving such gains must be permanent or one-ti me to determine it as an anomaly. The defi niti on of Cowels and Jones (Jones & Cowels, 1937) emphasizes the role of the investors' strategy in deliberati ons on the anomaly. In this concepti on, he can invest on the stock market in contradicti on to the theory of an effi cient market and thereby achieve above-average returns. We can therefore say that the anomaly is a phenomenon excluded from the hypothesis of effi ciency. Jones, also like Peters, has not unambiguously defi ned a ti me criterion and the stability of investor profi ts, which makes the defi niti on remain fl uid. In fact, the stock market anomalies are known and accepted in the capital markets by its parti cipants. A possible reason for the existence of such a situati on is the desire to make profi ts based on their occurrence, while it should be sought how to minimize this type of phenomenon. However, there is sti ll a lot of confusion on this issue, as menti oned earlier even not specifying the durability of extraordinary profi ts, which should be followed and explored in the markets, at least in order to obtain a more clear defi niti on.
Referring to the day-of-the-week eff ect, its causes are sti ll a source of dispute among researchers. An interesti ng paper in this fi eld was published by French, who in his analysis noted that Monday's returns are lower and the phenomenon is repeti ti ve. His further work showed similar behavior of prices on Fridays (French, 1980) . He claimed that the abnormal volati lity is caused by accumulati ng informati on and emoti ons of investors around the weekend. Since Saturday and Sunday are days without a session, any informati on that appears at this ti me cannot be discounted at the current prices. Thus, on Friday there appears increased uncertainty and the tendency to believe on Friday and Monday is a cumulati ve ti me investors react to events and informati on from the weekend. French's explanati ons seem to have a lot of sense, but their unequivocal confi rmati on is sti ll a major diffi culty for researchers due to the enormity of informPati on that reaches the market and the need to select those factors that uniquely aff ect the variability of prices. The problem is also the fact that French's explanati on do not apply to schemes which may appear "e-Finanse" 2015, vol. 11 / nr 3 for other days of the week.
In this publicati on, the author additi onally limits the research sample only to companies listed on the WSE. The reason for this additi onal assumpti on is a proposal which was published in the arti cle "Firm size, Common Stock off ering announcements returns period" in which the authors claim that calendar eff ects, especially the January eff ect, are more noti ceable in the case of small cap companies (Hull, Mazachek & Ockree, 1998) . The author wishes to verify the correctness of this in relati on to the shares of the Polish Stock Exchange. So the hypothesis in this paper is that at the Stock Exchange in Warsaw, among the companies with small capitalizati on, the day-of-theweek eff ect is noti ceable. Verifi cati on of this hypothesis will be carried out with econometric modeling. The survey sample includes quotati ons for companies with capitalizati on of less than PLN 10 million PLN in the period 01.2010 -04.2014.
L
One of the most unusual factors that might determine the rate of return on stock market values is undoubtedly the day of the week. However, the analysis of this relati onship has become an interesti ng subject for studies due to probable various reasons of this type of connecti on and research that indicated the fact of this relati on taking place in the real market. In 1980 French noted that around the weekend, i.e. on Friday and Monday, the prices tend to be more volati le and the returns are unusually higher on Friday and lower on Monday (French, 1980) .French worked on the data of American and several other world markets, but he did not observe similar relati onships everywhere in the world. An example is Jaff e and Westerfi eld, who in a similar study showed that for the Australian and Japanese markets there occurred negati ve and low rates of return on Tuesdays (Jaff e & Westerfi eld, 1985) . The conclusion about Tuesdays was later confi rmed in many other countries in Europe and Asia. Soon aft er, another publicati on appeared which indicated that the reported eff ects are variable in ti me and someti mes disappear. These types of conclusions are claimed by Smirlock and Starks (1986) , Johnston, Kracaw, and McConnell (1991) , Gay and Kim (1987) or Chang and Kim (1988) . Unfortunately, none of them gives a clear cause of these phenomena. In the past 30 years, since the existence of the relati onship between the day and the rate of return was discovered, numerous att empts to fi nal clarifi cati on of this compound have been created. French claimed as reason to unnatural movements a theory he called "the closed market hypothesis", in which the basis for the variable price movements would be investors preparing for the weekend informati on, which cannot be discounted on a regular basis, but only on Monday. Gibbons and Hess (1981) proposed as the reason for price change the restructuring of the portf olios of investors at the close of the week and at the beginning of a new one. The same argument was raised by Lakonishok and Levi in their publicati on (1982) .On the other hand Keim and Stambaugh (1984) looked quite diff erently on this matt er. In their point of view the main cause of this situati on are the errors in percepti on of investors and their calculati on of rates of return. A simpler explanati on has been off ered by Damodaran (1989) , according to which, the increased volati lity of prices on certain days is a result of investors' reacti ons to current informati on that is published regularly and on certain days, and their tone generates important signals for investors. Flannery and Protopapadakis (1988) sought the basis of the problem in market practi ces of large insti tuti ons that adequately plan, forecast and restructure their portf olios in a certain way. In Lakonishoka and Maberly (1990) the thesis appears coincident with French in that the observed phenomenon is a behavioral substrategy for investors who calculate on the basis of their own beliefs and assumpti ons, how the market situati on might look like aft er the weekend. Condoyanni (1987) based his conclusion on the thesis that large global markets strongly infl uence each other, and because of the diff erent ti me sessions on important markets in diff erent parts of the world, there are specifi c moments in which investors in the stock market are discounti ng behavior of other stock exchanges. He called that process the "ti me zones theory".
Referring to the behavioral eff ects observed among investors, companies noted that the informati on with the negati ve connotati on should be published on Friday, so that the period of negati ve emoti ons and panic fell on the weekend and days without session, which was aimed at weakening the negati ve eff ects of bad news for the stocks. Dyl and Maberly (1988) and Damodaran (1989) emphasize that these acti ons have a very strong impact on the negati ve returns on Mondays. In the course of att empts to explain the negati ve trend on Monday Li and Erickson's (1997) publicati on appeared with results that if the fourth and fi ft h week of the month is excluded from
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Considerati ons on the causes of the so-called Tuesday eff ect in markets apart from the American exchanges conti nue to remain very poorly described in literature. Condoyanni (1987) tried to argue the existence of this eff ect outside the United States in his theory of ti me zones, arguing that global markets adequately react to the closing of the NYSE on Monday. Ziemba and Schwartz (1991) also suggested that the Tuesday eff ect of European exchanges is an echo of the Monday eff ect on the American stock exchanges. Another aspect of the study on the eff ect of the weekend is presented by Agrawal and Tandon (1994) and it is the relati onship between the rates of return on Fridays and Mondays following aft er them. They noted that in this case there is a strong correlati on. They noted also that the negati ve Monday eff ect disappears when the market grew in the preceding week.
Due to the fact that the day-of-the-week eff ect is considered unstable in ti me, more research about it is conducted. Wider analysis of nineteen stock markets has been presented by Byar and Kan. In their study, the general conclusion is that in the markets analyzed, rates of return are decreasing in the second half of the week (Byar, Kan, 2002) . Also the highest volati lity is observed on Mondays. The authors claim that there are diff erences in these conclusions in diff erent countries which is useful for building a global investment portf olio.
R
The analysis proposed in this paper focuses on the identi fi cati on of a systemati c relati onship between the rates of return of selected listed companies and the various days of the week. In the course of the study the answer to the questi on as to whether the day of the week can aff ect the rate of return is being sought. Consistent with an earlier arti cle "Firm size, common stock ..." the author's interest will be relati vely small companies whose capitalizati on is not greater than 10 million PLN. According to the arti cle cited hypotheses, companies of this type are less present in media and the amount of market informati on which may aff ect their price is much lower, so that they may be more suscepti ble to the infl uence of biases, such as calendar anomalies. In the group of companies meeti ng the criteria adopted there were 35 companies listed on the Warsaw Stock Exchange at the ti me of the survey. A list of companies for which the From the point of view of previously described causes of the eff ect of days of the week, Monday and Friday seem to be especially interesti ng days, so the author of the arti cle began by examining the relati onship between the rate of return and binary variables indicati ng the Monday and Friday in the research sample. Because the normality test showed the need to reject the hypothesis of the variable distributi on normality, to study the correlati on between proposed variables, the Spearman rank correlati on test has been applied. Correlati on analysis is, however, only the secondary element of the study, the core of which is the regression analysis.
Due to the nature of economic processes characterizing the price volati lity on the WSE, modeling OLS classic is ineffi cient. Unstable variance results in underesti mati on or overesti mati on of the model parameters. This led to the necessity to create a new class of models which take into account the above problem. ARCH-class models have been developed to describe phenomena in which there is the problem of heteroscedasti city, which makes them well suited to test hypotheses posed in the study. In order to determine the applicability of ARCH models to show the relati onship between rates of return and the days of the week, aft er the initi al modeling using OLS for each of the companies the author used the ARCH eff ect test, the results of which are presented in the Annex. The tests performed indicate that in the case of EFH, INTERBUD and INSULATION this class of models should not be used, while in other cases they are justi fi ed. For this reason, in further analysis an ARCH standard model were used with delay -1. The general form of the model of this type is presented by the formula (1) and (2) (Brzeszczyński & Kelm, 2002, p.45-46) :
To verify the hypothesis a simple regression was used, in which the only exogenous variables are binary variables representi ng days of the week. The general model form of the proposed analysis is shown below (3). This is standard procedure for the verifi cati on of a claimed problem that can also be found in Plamen's studies (Plamen, Lyroudi & Kanaryan, 2003) or Kirwins' (Kirwins, Niendorf & Beck, 2013) whose publicati ons are taking up the same theme. An additi onal element of the analysis is to calculate the rati o R² to illustrate the extent to which the functi on of return is determined by daysof-the-week variables. Finally, based on the esti mati on made, the stated hypothesis will be verifi ed and fi nal conclusions will be formulated.
In the fi rst place, worth noti ng is the size of the correlati on between changes in prices and Friday and Monday, as the specifi c days in French's theory. Analyzing the relati onships presented in Table 2 , the conclusion is that his study of the American market is not fi nding references in Polish conditi ons. The correlati on between the day of the week and the rate of return does not exceed 6% for Monday and only slightly exceeds this threshold in the case of Friday. An additi onal problem for inference is the fact that the correlati ons are not unambiguous directi onally among the analyzed companies on both Monday and Friday. In conjuncti on with a negligible relati onship between variables we can conclude no signifi cant relati onship between these variables.
Moving on to the analysis of the results of econometric modeling we obtain similar conclusions. Aft er the esti mati on individually for each company we received a set of models with a consistent form, but with very ambiguous results, which are presented in Table 3 in the Annex.
In the fi rst place it is worth paying att enti on to the previously described Monday and Friday. In the case of Monday, in 26 companies of a total of 35 in the
Jakub Keller Day-of-the-week e ect among the smallest enterprises listed on WSE
"e-Finanse" 2015, vol. 11 / nr 3 sample, the coeffi cient is determined with an acceptable probability of error (max 10%) and in these 7 cases, in 1 set the coeffi cient is positi ve. According to the author the number of companies for which we obtained the desired eff ect is far too small to determine the explicit impact of Monday on achieved returns. The situati on is even less clear considering Friday. The β coeffi cient takes a negati ve value in 16 companies, while the other 17 are positi ve (only three companies failed to indicate a stati sti cally signifi cant parameter). The author fi nds that the result denies the infl uence of Friday itself as an important variable aff ecti ng the stock prices with a small capitalizati on on the Warsaw Stock Exchange.
Analyzing the anomaly of weekly rates of return distributi on, as a whole, including all days of the week, it should be noted that in the examined group this phenomenon is absent. In the course of the study the author failed to obtain a clear and repeatable results in a signifi cant group of companies covered by the survey. For the remaining days of the week, i.e. Tuesdays, Wednesdays and Thursdays we do not observe repeti ti ve patt erns in the total sample. According to the inference that arises in existi ng studies it should be noted that the specifi city of the functi oning of the stock exchange in Warsaw does not cause specifi c behaviors associated with the day of the week. We are thinking, for example, of the daily session break in the Japanese market. Of course, for the Polish market there are also specifi c periods / days, such as the "Day of three witches" in which futures contracts are sett led, which usually causes a supernatural sti r among investors. But these are not weekly, systemati c and explicit moments that could aff ect the courses and they do not have a nature similar to the fact that the day like Monday itself can aff ect prices.
However, as shown in Table 3 , negati ng the hypothesis of the existence of the day-of-the-week eff ect in the total sample, representi ng small companies listed on the Warsaw Stock Exchange, does not necessarily mean that this eff ect does not occur. According to the author, only to conclude that the sample created based on accepted criteria the eff ect is negligible, which does not rule out the of existence in other, separate niches in the market or individual companies. As the confi rmati on of this, the esti mati ons for several fi rms in the sample, namely for ADVADIS and INTAKUS can be shown. In the case of these two companies the author succeeded in indicati ng the signifi cance of the three variables described in the study, although in each company those are not the same www.e-nanse.com
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"e-Finanse" 2015, vol. 11 / nr 3 variables. However, this gives basis to the conclusion that such relati onships can carry useful informati on for investors, though in a very small scale, due to the low level of descripti on of the price change by the proposed variable and a high degree of individualizati on of the analyzed phenomenon.
C
The analysis conducted on the prevalence of the day-of-the-week eff ect among companies with low capitalizati on listed on the Warsaw Stock Exchange indicated that this type of dependencies in the given group of companies does not exist. The analysis carried out on a sample of 35 companies showed great inconsistency of the results for the correlati on and regression analysis. According to the parti cular company we get a diff erent set of relevant variables infl uencing the share price, in many companies the author could not achieve signifi cance for any variable representi ng the days of the week. This result leads the author to verify the negati ve hypothesis initi ally wagered. It should be emphasized that this is the result confi rming the research made by Patev (2003) in this fi eld, who along with his research team studied this issue for the major market indices: Romanian, Hungarian, Lithuanian, Czech, Slovak, Russian and Polish. In his work, he pointed out that the Polish and Slovak index shows no eff ects associated with the days of the week while it can be indicated the importance of the individual, but diff erent days in other markets. Past research on the analyzed topic results in very diff erent conclusions. Depending on the adopted methodology, ti ming and place of the study, the researchers obtain diff erent results of the analysis, which shows that the phenomenon is not clear and it does not have a general character.
This publicati on is an extension of the very few publicati ons on this subject on the Polish market. The main value added is the development of the days of the week eff ect in a specifi c study group of companies. The author's aim is to verify the theory presented by French on the example of the Polish market in the group of companies with the lowest capitalizati on. The obtained results allow clarifi cati on of the possible uti lity of the theory described, in the market reality, even to construct an investment strategy. The negati ve test results presented indicate that investors should not treat this anomaly as an important element of decision-making in general, while they are able to complement their acti ons on the informati on it brings in specialized cases, but this is likely to require an individual testi ng within a parti cular company.
The obtained results are similar to those conducted in other countries on wider groups of companies or indexes mostly stati ng that the day-of-the-week eff ect is an anomaly existi ng in the markets periodically or in very specifi c groups of stocks. Depending on the methodology used in the research, the authors received diff erent conclusions, but most of them claim that the eff ect is very hard to capture for investi ng purposes. "e-Finanse" 2015, vol. 11 / nr 3 Jakub Keller Day-of-the-week e ect among the smallest enterprises listed on WSE "e-Finanse" 2015, vol. 11 / nr 3 
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